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rSS] 20 e 

[^.'Afs^si 8 m 

imm 399.000 SI 
ta^AiW] 1. Qo^Ai, BAilAi(Sl £3) ^ 11 

2. ftglAi e^^Ai. SAHIAi(S 

3. S y^S) 



29,000 @] 

5,000 a 

0 S! 
365,000 a 



^Soffe FO^e 1^ 



'SfL^-^'-Ei ^s:)^ o]-g.:f5.1- 7ll^Sl-fe #^^-^1^1 €*(6) ^1 ^^^5^ 

(8)Sl i2]^?Hl -M^1S]J1 ^4i^5la]--g-H(7)'^l 1-8: --^fl-^Sl-?] ^sl- 

n ^^o] ^u]6\]o]^^^(25)^; ^^7] el ^>^^ (7) 5:1 §1-^011 

^.xl5q.>1 ^Ji7>>i^5l^i(4)^ ^^91 e}3lvlloiM #^(26); 

A,>7] 4ii]i.i]olE #^(26)S^f ^^(29)<^] <^^S]o] <^^<^ss^ ^711- .^^3-71 

<g^-^nf|^(9),^ ^'^^A]7l7l o^tV <g4i^S./^7l ^^^(21)^ ^^^^ ^-^7llol ^3: 

^ 3 
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.uvuv^s, o]^-^\ 'g^?!^! -4^^f^ ^aa/H^l^i ^ n Ai^tfl 



A -7 



'^^^ 74^<il ¥2] ^°r^l- i^-l^ 7fl2*:£oiji. 



1: 'a^7l]^7l2^ ^^S.- 



2: -H-^ 



3: 7^7l7}l^^nlj 



4: 7^n-^^si^^ 



o ■ 



9^ ^#cfl 



6: ^-'^o'- ^l -^l ^- 



7: ^4^^^C]i^}-S-H 



8: Sf^-^i 



10: <?!4i#ni]^ 
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12: 



13: 'SS.-l-^* ^11^ 



14: xjxlf^ (cf^^d 



15: ^<y-;^1;^l ^'LV 



16: 3]nloi]oi 



17: 'S^^^^^^ 



18: SlnloflolE O.; 



19: 



20: -^j 



21 : ^4i^S./-^7l -H-'^^ 



22: -^l^c^ll?! 



23: '^-^21^71 



24: <^H^^^^^^^1 



25: s^nloilol 



26: e}iqi-iloiE 



27: Tfiu]oilolE gi]t:-l 



28: ^21^^-^ *l]u-l 



29: S.^ 



30: ^3.71] ^7] 



^ ^^^^ ^m^, ^-^^ A>-g-S>^ ^>-&^Hl 




-i--^^- '^s-^ An^A ^1*11^ 4^1^ s5-«,i-v}-§-^ QJ^^ 
?i ^ -8: \t ^<i! ^1 ^^-1 5^ '§1 ^1 ^1 2^ ^ 1 ?i "'1 ^11 ^1 -4 V4 ^ 4 M ^T^] ^ -T- 

•y] 7J-21- ^1 o]%^ Tl7l.4^--4 ^rSi^ tMl^ ^sl-^ ^ ^^f. 

-1- ^]^-^ "il 71 7-1-71- L}lo47M^ --^V6-^\% ^I-^'^SL^ ^ 3.}.%- -'ASL^ ''A 

■^o^islZL ^iXS^'M, ^lei^^ 'Jl^^l^.l 4-&-47> ^.-a-^iA^ v!5] >^j-^3l-:il7l i^l^BA-]:^ 

<aS-S 4-8-s}ir -SiL-^i.^ 4^xfoll ololA], 7f^i'^o^Eflo] 
"g-?-. .'^tJl-. 7-1 ^-^1- <y^Cl-( Infrastructure) -r^-^l 

7fl»L> ^^i4 -^iJ^^iA^ 'Si^'Ti'^l 7l-§x>^ ^ uH^i ^^S^^c-ll 7Hl^^.-slol o.i.^ 

icl-fil-H. ^le-^lfe ^im#, <>11€1- ^ 7}#e^ -E-oi oji^i<g^^ y]\^^-<^ 

1- 't^<^^l:4Jl, °l-6^ ^^^k}^ -^^ClSf^i ^^^i^l^^ ^S-^ *-8-Sl-^r ^S..^^l :^1- 
-S-7f-g- <?15 7]1^71£^ 711 y>o] ^*JSli 'Ufe-^^Hl. ^l^i^^ ?1 ^711 ^71 7} ^- ^711 



4 



troV, iH-e|li2] .^H^^}<^1^ <ga^^](Sol id Polymer 

Electrolyte Fuel Cell, ^1 ^} SPEFCe}Ji S^^^^ , '^]^]-^ SPEFC 

^Tfl 'ii^^jel-b ^^-^ C0£^ ^^1- ^^-fe 53 £ #.2.S>i:}Jl 

<as.l- ^>-g-§l-^r ^a^'-Ji^] 7]^^ ^^7] 7B^i^v-8-^ #-g- 

[.^V^O] OjS^;,! 7|^,^ 2^,^^] J 

.tuvuv^ ,fl-g-^A5LMl SPEFCS] -g-^oil ^^E]^ ^^<g^^cHl "t^^ °^A]-Sl-E3:i 
'Ufe ^s.7i]^7ll- 7ii^*}7i ^^v ^Joiq-. 

'?l"i-oH 'SS^i^l ^-^s-sl-fe ^^^^ -^^s}?!! ^^^^ 

5 




^E^-J^ -^-"^-^ ^^-^^3^1-71 ^g-t:,^-^^ DllE>-g-. '>11E3:# i£ir 

^ ^>^-if ^^d^Ui ^41^-^-^-51 '^^l-slTii M^lsl^^ '^_s..^-^^B^ -JA 

s]--^ ^-i-£-e]yH^•M4: "cK'l ^i^^:] ^^l-g--^] f^^'^^ s]^--^o\] .^^^isiji --^j-i-g- 

slo^ ^i7v>,w-el.^fl.^l o^ui] --^i^^i 31^1<^1°1^ -^o^'"'l ^"-i 



-^-B] t^i?]i2.1-ol -aiS]^ oj-^o^ x] -gS7]1^7]fi}, 

^(17)7> ^J-^fofl -M^lSlJl, <aS.^<a^(17)l- ^^t^^l <aai- 7fl^A]-7l7l 

^-?!: ^^7]7i];g^nll(3)^ 7T]^7l->i ^9] ^^^1-^ ^^^AS ^^4^1^ ^el^j-fe 



7 




-V-^-a- jtHSl-Jl ■SilJ?-^tl -y-u]^ ^r4i^^ ol-^-^-j-.O- ^ll^S]-^^ ^-i-(G) 

T^i^lJi. ^'^^.7}:^-^^il•i(4)€- -?-4sf7-l 7i]l]^fi<?l e}2]tilo]E7> o^^,^,.)),^ 

r^,^] ^ cr^V, AV v] ^ n)! ( 9 ) 'J^r^^ol) :t_o^ S.-^ 
I7li i£ir I7fl o]^^9] c^:,l2^Jl\^ ^1|^(13)ol -^-^^Sicl-. 

'.^■']^ ^f^r^2|( ID-g- Xl -<l5>j7 <gs.o] ^|L_Q- i^-o>7l 1711 HL^r li oj A^Vo:! 

-<l 71 ^(12)4. i?-^-^Kn:)€- -¥-4^1 ^-^1- ^1^^^^ ^ 

-^^4$} ^i-y 3lnl,>11o]E7} Bl)K^uf2> -t- '^^^ f^^Hl l7l] 



Hi-e l4 '^l slnioiiojE ^-5.-g-7^( 16)^1 ^^^^ -7s1 s^vt n"-£l^^AiL o] 

7^bi(16)# ^g-sH 5lcl<^l°lH #7(25)5- m}^^7}?]] slcf. 

^^'^i ^-e^'^l-S-^ ^^"^(U)^ ^-T- S^:4 S'S^ '^h^- 

^ '^ei ^^^^^ #e^-B-lr %N7§>:ii ^^^^ ^ «VM-*(V), 

^€(Ni) HLfe ojo^ ^v^cH] ^e}-§-# ia^Sl-cr) 7112: 51 ^^^HHL-b ^^S'il)^^ 

HI*!:, ^^7l7M%nll(3)^i^ Cu-ZnTfll- y>^^^ ^ ^^7l7ll^-g- ^.nfl ^ 
Pt ^9] ^-^^^^ 0.01wt% oj-^J- *^-frS}JI SX^ 7^7l7fl^-g- ^Dl]7> S-^ 
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o] tti:^o] -4---f;}7ll Eli^ii. SL-g-iil -tif-o^-c;- ^h'^i-^!: ^ 'Jl^i^ . ^^- ^1^]-;^ 

^^^'cr^-Kil^-^-^KSis] ^^y] ^-?-(6)Sl ^cfefA] ft^Mo] ^j-^^-sf 

^^i-(ll):2] i^-^^f Ir^'d-^l'-l ^-^-(6)^] i'f'^'l'^fl ttl-e]- ^!:.ii^7l2l ^i^^^-^^ ^"^^ 
-i-<-'l ^1*^ ^1^ 4^ 4^^}-^. '~4ii-i;d^^l ^^4(stack)o11 33|^it#-^'?] "i^ 
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^] -^f ^]] 'd ^1 ^ ^11 7] ( ^1 ) oil ^ §11 ^'1 ^ '']^^ , '^11 ^- ^ 

^-4i^2l'lVi'-^(7)i2. -5^^t]5-lJ-. ^'l^^^ll n^r<?^^ "^^^^ <a:i^all'i(9)iL^B^ ^ 
-^^^ ^i^il S"]*!] ^T-4i^-eltil-§-^(7)ofl^1 s|_o^ ^coi i^x] 600°C 

l^^^] 1] 

CH3OH + H2O CO2+ 3H2^H298= 130.99 KJ 

5l-^-g-"?^Slol 01- ^^^-(iDdla)^ ^^-^'S}7]] ^JL, ^^7] 7ll^7>i ^ ^^i^Vo] 
Jd^^^^ ^3!|-£]o], iy<^<j-^l'-^l ^i2]:(15)iil ^^oHl ^^^^ 2i^l<^lo]E 

-g- ^^^(16)^ -i-S><^ sl^lollolE #^(25)S niil-^M-^i^. 

j,«.e^tii--g-.o(7) s].r3-oii ^1^^ ufef o^z]7]\9] l-(hole), ^, e]-2lviloiE 

11 




ii>o.,,lu]_ a] -/loll ilio,<5V O]^'- 1^1(9)^11^-1 '^l-^^i'-l^ <ili^^l4^ 

o^eljA^ olifop^ol uHh-^]-45l. liJiZS^ '^1-^^ 'ri^^iil'^l-§-^(")<^l ^^^1 

013-11.H -Y-^}2] «o^-\^^r >^^>-lSl-xr ^'4^1 4%>-^-otcf. -^0^71 - ,h « £] yT--§-,^ (7 ) 

a>-g-^(7)-|_ i)Bl.^i4c^:^- efs] vllo] Eolli- -^^«-5]ti}-g-A]( 7)ol 2:^1 oil ir]-e| 1- 

70't^^£^ tHrSl'>1 $J/>1 '^oi-:^l i-il '^l ^# (9)2l ^^s..^ a>-8- 

^ *a ^7]] ^7] (30)1: oj^p], oiE^tt 01S7H] 7i(30)fe ^^'^] '^S. 

^^■ISl-. 7^ ^ <aa7ll H 71(30 )# :^}l-g--<5!: <;!^7H.^ 

--i "171(22 )^. ^j-7l c}:^S-l-(i )ol 31^. lEfe- --^-i^a^ '^^^ ^-1|-«ch^]^^ 

12 



(30)^ ^ A^^,]^ <aiL-fr'a -1^(17)1- ^s}^ ^^^2^ «]:-§-^ (7)^ -fh 

ogslo] 711^ ^rfc-grii] ^1^7] vfloflA-] :^A]ol] ^7imx:f. 

^f^:^^1-^l(24)7> SlnlollojE S)] D] (27)-S-<>ll ^^^1^^. 

a*K '^o^7l 171(22)5. 1iiL^7ll- A>-g-^V ;g o. ^^^^ ^o. c^^^ 

ull^(9)5^Ei till#£lfe <^:ii7}:±^9] lijl^^ ^^^-g-^^Ai 0^^1x1 J: 

13 




ifl-o^ ^^ tl^l -8-^1^^ "rSi^r >J-t:-^-. 

9] ^--±.^^-4. -^§1 Jl^:?- ^-iii] "-S^l^ ^Sl^. Sl-i^ ^c)-.^^l 0^ei-J^o>.:^]A-] -g--g- 

^s] ^^i^^^L^. ^^re1s]-b ^1^ 1^^^ #-g-i^>°i 

SPEFC^ -§--^^1 El^^^cl-i- #11 4^ $Itt4 c.>-g-E^. J^zjo^ T^l^S^oll-H 

-g-^^i^^ -t-^-a- U'^^^ ^- 51:51. <^lEitt -Ay]]^ t^^i^-l-i: ^§1 -^1 

4 H§1^ ^^sfi <a^s>':>i ^V^-^Voil^'-i ^-'^o^ 
.5V ^5io^ ^--^v ^. 01 qi^^<ij>LMl -g-^ltl: ^-^1- 5!-^^. 

i^7i-i- ^m^}^] ^■%-^}'^, ^#7i7fl-?^LV-§-i^ 7^^-^ ^ii^^^j'L>-g-4 ^ 

^'^f^^ -a^^^l^ -S-^^ ^slt^S^-Eii ^^7} Jl 

^f-i-Ei. <2!S-7l]^7lo^ =1711- ^X^Sl 'U'^l 11-^1171 -§-<^l%^ 
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m 



nV c^l-qii]-, o^y^^l ^^^.g- -^-^ ^^SL^ ^^^^I^ -4^'^^}^ 
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4: 



71] 



'-i(3)-4 Afol A}ola]l ?iiI5L-1^-Ei ^-i^^VII- a1 e>i ^i-j C. ^f-Ji]-Al -t] 

i-'>rfz^!-i:l <J!(4)^^ -t-^Af-^} 'S-l-i^Tll ^ii-i^-Yui oj-'^s. 



7>7::^el AJl(4)oi] o]sl] --^^^o;] ^f-^o] 3^ u] ofl o] E -^^(25)^; 

^S-^ ^^^,91 ^-^^11^ ef3]LiloiE #^(26): ^-i^ 
.^^-1 e^Sjl-ilolE £^^(26)^ ^^(29)o\] 2]^ 'gri'?!^^ ^^11: 

xe^i^lS.^d )o] ^1^. rr-. vg ^ ^^l-tiJ- ^AS. 5i ^ ^ 
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:5J-S: ^^^'^^ 'ol--^ ^x^«vnv^ o]jg.^ ^\S.^^] :<>-^-^>-g- ^^^711^71. 

711 l^oHl ^^y] ^^7l7ll^3.nil(3)fe Cu, Zn, Fe, Cr , Ti . NM ^i^^ 

cl=<>]^) ^CL^^Bl ti^Sl ^^5L l7llolAVo:) -^a.ol *}-0-^ ^^7l7l]^g^nl| t£i^ 
^l^^^l ^HSL 0.01wt%^l^o^ ^^l^-l^ ^f^7l 711 ^#1^11 <?] '5J^ ^^^^ ^} 

oi-g-*v ^f^x>-g- <aa7ii^7i. 

-^1 2*oHl ^cH^-i, A^7l ^^^Hll)^ ^^^n ^^if^] 3.^^ 

^ 9^S-ill7l. 
[^^^i- 5] 

■'<11 2%'-oll Si^^i, ^^^1 ^l^m(12)^ ^^-^^(11). ^^o^^l^l €'5]:(15)i^l- 
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>0 -7] 



[1]^%^ 8] 

■^-^ -^l-^^ai- <-ri«l-ct^ 7]^^]^] A '?l5ioi]<g7l(22 )^, 

S.i^7l(30)^. 
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• # 

5 7fl^ Al^Efl. 
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